It is often expedient to stop deoxyribonucleic -acid (DNA) synthesis by depriving a thyminerequiring bacterium of exogenous thymine. Membrane filtration is the most effective procedure, although intracellular pools fail to be depleted. These pools should be rapidly consumed by synthesis of a small amount of DNA, yet it is not impossible that instead DNA synthesis continues at a low and undetectable rate. This uncertainty complicates the interpretation of experiments dealing with biological processes which require at best very little DNA synthesis, e.g., genetic transfer, phage induction, and recombination. In this paper a procedure is described for suppressing utilization of thymine (but which does not work for thymidine).
The bacterium used was a thymine-requiring Escherichia coli B/r (ATCC 12407). Liquid growth medium was tris(hydroxymethyl)aminomethane (Tris)-glucose minimal medium supplemented with 2 j,g/ml of thymine; viability was assayed on nutrient agar plates. E. coli B/r thyundergoes thymineless death (Barner and Cohen, Proc. Natl. Acad. Sci. U. S. 40:885, 1954 ) when incubated in medium complete except for thymine. With low thymine concentrations, the death rate is reduced (Fig. 1) ; at 0.1 ,ug/ml, all cells survive. However, if the cells are in medium containing 0.1 Ag/ml of thymine and 5 to 50 ,ug/ ml of uridine, the thymineless death proceeds normally (Fig. 2) . This same antagonism of low thymine protection is found for adenosine, guanosine, and cytidine. The free bases, adenine, guanine, cytosine, and uracil, at 50 ,ug/ml, are only half as effective as the ribosides and are inactive at 20 ,ug/ml. The deoxyribosides, ribose, and deoxyribose are ineffective even at 100 ,ug/ml. Since free bases, but not deoxyribosides, can be easily converted to ribosides, the ribosides seem to be the active thymine antagonists. When thymidine replaces thymine, death is totally inhibited by 0.03 ,ug/ml; however, free bases, ribosides, and deoxyribosides, separately at 100 ,ig/ml each, or in groups of four, do not antagonize low thymidine protection.
Thymineless death can be restored at any time by riboside addition. That is, when 10 ,ug/ml of uridine are added to a culture preincubated in 0.1 ,ug/ml of thymine for up to 2 hr, death ensues after the usual 30-to 40-min lag. Furthermore, the reversible nature of the protection by low concentrations of thymine against thymineless death can be shown by adding thymine (0.1 ,ug/ml) for up to 1 hr after periods of no thymine. Death stops immediately, but when 10 ,ug/ml uridine are added the death curve resumes with that segment of the curve below the survival level at which death has been stopped.
Since, when 0.1 ,ug/ml thymine is used, thymineless death begins slowly after 3 hr, protection might result from a low rate of DNA synthesis (thymine concentration being rate-determining) which would ultimately stop when the thymine was (nearly?) exhausted. To test this, DNA synthesis was measured by incorporation of C'4-thymine into an acid-insoluble fraction. In Fig. 3 C'4-thymine. In curve 2, 0.9 ug/ml of unlabeled thymine was added to raise the concentration to 1 ,g/ml. The observed incorporated radioactivity has been multiplied by 10 because the specific activity was 10-fold lower in this case. It is clear that the concentration of thymine limits the rate of incorporation. In curve 3, 20 ,ug/ml adenosine were added to 0.1 ,ug/ml of C14-thymine. The rate of incorporation has been reduced to 13(Ca5 of that in curve 1. At 50 ,g/ml of adenosine or other ribosides, the incorporation is not detectable. The mechanism of this inhibition has not been examined directly but is presumably the conversion of thymine to ribosyl thymine by transribosylation (Mantsavinos and Zamenhof, J. Biol. Chem. 236:876, 1961) . It is unlikely that the inhibition is a result merely of prevention of uptake of thymine by the cells from the growth medium, since thymine and thymidine are presumably taken up by the cell in the same way (probably passively) and thymidine utilization cannot be inhibited. Antagonism by such low concentrations of uridine as 0.25 Ag/ml (Fig. 2) 
